1. Introduction
===============

Preterm labor is defined as the parturition before completion of 37 weeks of pregnancy (less than 259 days) and is considered as the reason for two-thirds of deaths in the first year of life. 5--9% of all births in the developing countries and an average of 12% of deliveries in the US are preterm labor ([@b1-epj-08-2918]). Preterm labor is a great risk in the way of women's health and an important factor in the incidence of infants' mortality all over the world ([@b1-epj-08-2918]). Its complications can be intraventricular hemorrhage, cerebral palsy, neurological complications or high costs, to name a few. As well as these, the complications due to other undesirable consequences of preterm labor, such as the incidence risk of infant sudden death, malnutrition, child abuse and the lack of adequate relationship between mother and child in premature infants have been more observed ([@b2-epj-08-2918]). Preterm labor is the main reason of infants' morbidity and mortality and the main cause of undesirable consequences of pregnancy that despite of all the carried out interventions in this regard, still occurs in some births ([@b3-epj-08-2918]). The complications of preterm labor are common and 75% of mortality and complications of infant period is due to preterm labor (birth before 37 weeks) ([@b3-epj-08-2918], [@b4-epj-08-2918]). The prevalence of preterm labor in different regions is reported as 5--11% and in diseases during pregnancy especially diabetes reaches to 24%, too ([@b4-epj-08-2918]). The recurrence likelihood of this problem in subsequent pregnancies is approximately 6--8% ([@b5-epj-08-2918]). There are several risk factors for preterm labor, including demographic factors such as age of mother (younger than 17 and older than 35 years are at higher risk for preterm labor), maternal race (patients with African origin face more than Caucasians with preterm labor), low socioeconomic level and its resulting malnutrition as well as inadequate care during pregnancy ([@b3-epj-08-2918], [@b4-epj-08-2918]) and also behavioral factors in mother such as smoking are related to preterm labor ([@b6-epj-08-2918], [@b7-epj-08-2918]). In a study which was conducted in the US, 10--20% of preterm labors had been related to the mother being a smoker ([@b6-epj-08-2918]). In cases of maternal weight gain during pregnancy, it has been determined that preterm labor is more common in women with a body mass index of less than 19.8 ([@b7-epj-08-2918], [@b8-epj-08-2918]). Regarding the history of premature labor, one and two previous preterm labors are associated with 3 and 6-folds of preterm labors, respectively ([@b7-epj-08-2918]). Regarding the history of previous abortions and multiple pregnancies, the risk of preterm labor is also higher ([@b8-epj-08-2918]). Vaginal bleeding in the first or second trimester, because of placenta previa or abruption and also development of pre-eclampsia and diabetes, is associated with a higher frequency of preterm labor ([@b9-epj-08-2918]). The relative risk of preterm labor associated with bleeding is reported to be around 7.4% in the previous studies ([@b8-epj-08-2918]). Infections are the factors which can have a role in preterm labor. In cases of chorioamnionitis in the current pregnancy of a mother, the probability of preterm labor has been reported as 25% ([@b7-epj-08-2918]). Urinary tract infections or vaginitis especially bacterial vaginosis, are associated with an increased risk of 40% in preterm labor ([@b3-epj-08-2918]). PROM, defined as the Premature Rupture of amniotic Membranes, and occurs one hour before the start of uterine contractions, is associated with preterm labor, and vaginal colonization by infections during pregnancy, lead to an increased risk of PROM ([@b10-epj-08-2918]). Preterm labor is the most important cause of admission of mothers during pregnancy to hospitals, and can create economic problems for the family and society in general. ([@b11-epj-08-2918]). In spite of all efforts made in its prevention, risk of development is still increasing ([@b4-epj-08-2918]). According to the mutual relationship between prematurity and infant mortality, various studies have been considered regarding the prevalence of prematurity and its relationship with some special factors and shown its high prevalence ([@b10-epj-08-2918]--[@b13-epj-08-2918]). The greatest cause of death in children less than 5 years old in Hormozgan province is prematurity and since the related factors with preterm labor have not been studied in Hormozgan province in recent years, the raised data from the present study can provide information for interventions and health planning to improve children's health for directors and health experts. The purpose of this study was to determine the associated factors with preterm labor in Hormozgan province in 2013.

2. Material and Methods
=======================

This study is a retrospective cross-sectional one from 2013 in Hormozgan province. In order to determine the sample size, by considering ð=20, CI=95%, Z=2, and d=0.1ð, the sample size was calculated to be 400 people; so, 400 people from rural communities and 400 people from urban communities were selected. Considering a 10% exclusion of samples, the total sample size was estimated as 800 people. The sampling method would be multi-stage cluster sampling (health houses in rural areas and urban health-care centers are considered as clusters). The number of samples in each cluster will be 10 people. In proportion to the number of health houses and health-care centers in each city, numbers of clusters are selected by a simple random sampling method in each cluster; samples would be selected by systematic random sampling based on the serial numbers for preterm labor, which are recorded in prenatal care offices. The research population is included in all files of rural and urban pregnant women in Hormozgan province in which the termination of pregnancy in 20-weeks to 37-weeks of pregnancy are recorded. The criterion of being a preterm fetus was the first day of the mother's last menstruation or the first ultrasound from less than 12 weeks of pregnancy, recorded in the files. The cases with partially filled information were excluded from the study. The data collecting toll was a valid questionnaire by Iran's ministry of health and medical education (the questionnaire was for evaluating the effective factors on prenatal death) consisting 5 categories (demographic information, checking the current pregnancy of the mother, the maternal factors related to preterm labor in previous pregnancy, evaluating the fetal factors associated with preterm labor in the current pregnancy and other additional information related to the factors associated with prematurity) which were completed by the responsible expert of child healthcare in the cities of Hormozgan province. In order to determine the validity of the questionnaire, the comments of 10 faculty members (Pediatricians, Obstetricians and Masters of Midwifery) were used. The reliability of the tool was determined by Cronbach's alpha coefficient. So that after filling 20 questionnaires Cronbach's alpha coefficient was calculated as 0.71. In order to standardize questionnaire completion, the essential education regarding the questionnaire completion and extraction of information from the file was presented. After completion and collection of data, the questionnaires were reviewed and subsequently, data were entered into the computer and analyzed using SPSS software. To describe data, descriptive statistics, tables and graphs were used and to analyze data, regression and Chi-square statistical tests were used. The significance level was considered less than 0.05.

3. Results
==========

Finally, the health and hospital files of 735 pregnant mothers with preterm labor were evaluated. The prevalence of preterm labor in Hormozgan Province was 55% in 2013. The average age of mothers with preterm labor was 31 years. Most of them were housewives, who lived in rural areas and had diplomas. Most infants were male (51%). Most mothers delivered in hospital and in the normal way (51.6%). The average body mass index of most mothers was in the normal range. Among the effective factors on preterm labor, genital-urinary tract infections during pregnancy (based on the physical exam by a midwife or obstetrician or the test report in the file), PROM, history of abortion and unplanned pregnancy were the most effective factors ([Table 1](#t1-epj-08-2918){ref-type="table"}). The average weight of fetuses had been 890 g which increased with progressive gestational age. Most births were first and second rank (73.1%). The evaluated cases were divided into three groups of 20--28 weeks, 29--32 weeks and 33--37 weeks. Most mothers delivered in 33 to 37 weeks (75%) and the lowest percentage of preterm labor was related to 20--28 weeks (8%). The history of abortion among three groups of preterm labor had a significant difference and the history of abortion in the group 20--28 weeks was more than other groups. Multiple pregnancies in three groups had a significant difference. The women who delivered in weeks 29--32, had a greater history of twins. Different groups of preterm labor did not have a significant statistical difference in terms of pregnancy interval with each other and most of them had observed the 3-years interval.

4. Discussion
=============

Our study showed that during the year 2013, the prevalence of preterm labor in Hormozgan province was 5.5%. The prevalence of preterm labor is much lower than the reported rate for Africa (12.6%) and Asia (9.8%) ([@b14-epj-08-2918], [@b15-epj-08-2918]). The low rate of preterm birth in the present study can be due to the success of different plans introduced by the Ministry of Health in Iran for improving the quality of presented health services to the pregnant women, including care before pregnancy and health care during pregnancy in the last decade, but the studies which were conducted in Iran are consistent with our study. In the studies of Bayat Mokhtari et al. (2007--2008) and Ali Jahan et al. (2013) which were conducted in Qazvin and Ardebil, the prevalence of preterm labor was 6% and 5%, respectively ([@b16-epj-08-2918], [@b17-epj-08-2918]) and these studies were consistent with our study. But, the prevalence of preterm labor in Qazvin province is higher than Hormozgan province and this difference can be due to the higher statistics of live birth numbers and the higher ratio of preterm labor in Qazvin province. On the other hand, mothers' access to the units, and the experts equipped for the management of preterm labor, can be effective. In a study by Mirzaei et al. in 2007 in Kerman, the incidence of preterm labor was reported as 39% which was more than all of the evaluated studies ([@b18-epj-08-2918]). It seems that the sample size in Mirzaei's study was lower than our study and this difference in the numbers of preterm labors in Hormozgan and Kerman provinces can explain the higher prevalence of preterm labor in Kerman.

Our study showed that among the mothers with preterm labor in 2013, most of them were delivered at 33 to 37 weeks (75%) and the statistics of every preterm labor (under 32 weeks) in Hormozgan was 5%. In a study conducted by Mansour Ghanei et al., 70% of preterm labors occur by delay (age 34--37) which is consistent with our study ([@b19-epj-08-2918]). In a Beigi et al. study in 2009 which was performed on 4393 childbirths in Arash Hospital of Tehran, the prevalence of every preterm labor was reported as 1.34% ([@b20-epj-08-2918]) which is different from our study. Due to the higher preterm labor statistics and number of births in Hormozgan province, this difference is justifiable. The much higher preterm labor statistics in the province may be due to lack of awareness of mothers regarding the risk factors during pregnancy, and late visiting of health centers. On the other hand, the fragmented population of Hormozgan province as well as the distance between mothers' homes with specialized hospitals led to lack of mother access to specialized services and in-time visit of hospitals to control and stop preterm labor. In our study, genital-urinary tract infections during pregnancy (35.8%), PROM (30.3%), history of abortion (19.9%) and unplanned pregnancy (18.1%) are the most effective factors on preterm labor among the other factors. In the Molina et al. study in 2008, asymptomatic bacteriuria is one of the most common causes of preterm labors that is consistent with our study ([@b21-epj-08-2918]). In Schieve et al. study, they considered urinary tract infection as a risk factor for the birth of premature infants ([@b22-epj-08-2918]). Urinary tract infections are the most common infection during pregnancy and infection may increase the release of inflammatory chemokines and cytokines such as interleukin and tumor necrosis factor ([@b23-epj-08-2918]). Microbial endotoxin and pre-inflammatory cytokines stimulate production of prostaglandins (other inflammatory mediators) and degrading enzymes which eventually lead to stimulate uterine contractions, premature rupture of membranes and preterm birth ([@b24-epj-08-2918]). In a study by Khalajinia et al. in 2006 on the related factors with preterm labor, PROM and unplanned pregnancy were related to preterm labor which is consistent with our study and confirms it ([@b25-epj-08-2918]). The second common cause of preterm labor after spontaneous contractions of the uterus is PROM and it occurs in 40% of preterm labors. Long-term smoking, the previous history of preterm labor, bleeding (at any time during pregnancy) and urinary tract infection, increase the risk of PROM ([@b26-epj-08-2918]). Women with unplanned pregnancies are twice as much at risk of preterm labor than women with planned pregnancies. Given that women with unplanned pregnancies avoid receiving pregnancy care and do not have appropriate nutritional behavior they are at risk of preterm labor ([@b27-epj-08-2918]). Our study showed that the history of abortion is one of the effective factors of preterm labor. In a Swengel et al. study in 2009, they showed that there is a relationship between abortion and preterm labor ([@b28-epj-08-2918]). The study of Bayat Mokhtari et al., also showed the relationship between abortion and preterm labor ([@b16-epj-08-2918]). Given that it is possible that many effective factors on abortion including uterine abnormalities, chronic diseases such as diabetes, history of drinking alcohol can also be related to preterm labor, higher risk of preterm birth in people who have a history of abortion can be justified.

5. Strengths and limitations of the study
=========================================

One of the strengths of our study is the actual subject of study. Given that no study had been conducted in Hormozgan province to identify the prevalence and associated factors with preterm labor, the identification of the prevalence and associated factors with preterm labor can reduce the mortality rate and infant complications of it; in addition to help finding a way to prevent this problem. Our study was a cross-sectional one and data were extracted from the records of mothers. Limitations to access the journals and articles was the other restriction of this study.

6. Conclusions
==============

The study showed that the prevalence of preterm labor in Hormozgan province was 5.5% and the history of genital-urinary tract infections during pregnancy was associated to preterm labor more than other factors. Due to the high statistics of child mortality in Hormozgan province because of prematurity, understanding the prevalence and the associated factors with preterm labor in addition to helping to find a way to prevent this problem, can reduce the mortality rate and infant complications of it. On the other hand, identification of mothers with the symptoms of genital-urinary tract infections during pregnancy, on-time treatment and essential education in the field of prevention of preterm labor can be effective.
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The effective factors on preterm labor

  Factors                                    n     \%     p-value
  ------------------------------------------ ----- ------ ---------
  Smoking                                    22    3      0.618
  Having underlying disease                  100   13     0.786
  Infections during pregnancy                263   35.8   0.125
  Receiving incomplete pregnancy care        80    10.9   0.677
  Having a history of abortion               146   19.9   0.008
  Having the history of prematurity          85    11.6   0.818
  PROM                                       223   30.3   0.482
  Unplanned pregnancy                        133   18.1   0.208
  Risky behavior                             15    2      0.916
  Having a history of multiple pregnancies   75    10.2   0.042
  Oral diseases                              92    12.5   0.217
  Use of infertility drugs                   38    5.2    0.182
